Abstract : This present study describes an application of UV scanning spectrometer O4 data for retrieval of aerosol vertical profiles in Seoul during the measurement period that includes two Asian dust event days. The results show large variations of aerosol load in vertical and temporal scales. Large variations in aerosol were observed at 1 km in height during the daytime in the measurement period when the Asian dust events took place. The aerosol load, however, was found to be largest at the surface compared to those retrieved at the higher atmospheric layers. The results also clearly identified the diurnal patterns of aerosol vertical distributions. The aerosol load was high in the morning and noon whereas it was low in the afternoon. This study demonstrates that UV scanning spectrometer observations of the oxygen dimer can serve as a potential method for determination of atmospheric aerosol vertical distributions and optical properties.
Introduction
The UV scanning spectrometer technique has been used for aerosol information retrieval in the previous studies (Wagner et al. 2004 and 2009; Sinreich et al. 2005; Irie et al., 2008; Lee et al., 2009a Lee et al., , 2009b Lee et al., , 2011 . Wagner et al. (2004) reported the effects of aerosol scattering on measurements of oxygen dimmers (O4) Slant Column Densities (SCDs) using the UV scanning spectrometer technique. It demonstrated high sensitivity of O4 SCDs to aerosol at the ground level. In the atmospheric condition without the presence of aerosol, the direct sunlight penetrates deeply towards the ground surface and the light path length on telescope's line of sight could be long. If aerosol scattering takes place, the light path length on the direct line of sight of the telescope decreases due to light scattering effects due to aerosols. Since the majority of the atmospheric O4 is distributed uniformly near the ground surface, the observed O4 absorption is then also significantly decreased. It suggested that O4 observations using UV scanning spectrometer are sensitive enough to detect aerosol extinction below 0.001 km 
Derivation of O4 Air Mass Factor
The UV scanning spectrometer measurements took Vol.29, No.3, 2013 -3 26- 3 describes the method used to obtain aerosol profile information using UV scanning spectrometer data. The measured set of O4 SCDs (for a series of elevation angles e.g. from 2° to 90°) can then be converted to AMF via dividing the measured O4 SCDs by a known O4 VCD.
Until the best agreement is reached simultaneously at all elevation angles, the measured O4 AMFs at a series of elevation angles are compared to a series of the O4 SCDs in Look Up Table ( LUT), which was produced through radiative transfer calculations with variables such as various aerosol profiles, aerosol optical properties, and geometries.
Retrieval of Aerosol Vertical Profiles
Assuming a ground pressure and temperature of 1013 hPa and 293 K, respectively, we calculated an O4
VCD of 1.09·10 43 molec 2 /cm -5 using an O2 density profile. We used this O4 VCD of 1. 3 . The flowchart of aerosol profile retrieval using O4 slant column density data.
